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DISCLAIMERS 

All training materials contained herein were developed by the  

Georgia bureau of investigation   

and are delivered in cooperation with the  

Georgia state patrol .   

Logistical training support is provided by The  

Georgia public safety training center  

Governors office of highway safety  

And  

criminal justice coordinating council  

 

While the administrative, procedural, and clerical steps de-

scribed in this manual are intended to be used to assist in 

training operators in the best practices for breath alcohol 

testing, this manual should not be construed as the official 

method for breath alcohol testing which can be found in GBI 

Rule 92 -3. 

 

Pursuant to O.C.G.A. 40 -6-392 the Georgia bureau of investiga-

tion promulgates official methods for chemical testing of al-

cohol in breath.  These methods can be found on file at the of-

fice of the secretary of state, rules of the Georgia bureau of 

investigation 92 -3. 

 
http://rules.sos.state.ga.us/pages/GEORGIA_BUREAU_OF_INVESTIGATION/IMPLIED_CONSENT/

index.html  

 

 

The information contained in this manual is intended for edu-

cational purposes and reference use only, it does not consti-

tute legal advice and neither GBI, GSP, GPSTC,  GOHS, CJCC nor the 

author is responsible for the misuse or misrepresentation of in-

formation contained herein.   
 

The right to reproduce the information contained herein is 

reserved . 

Note on the 2019 revision: The intent of the 2019 revision to the Intoxilyzer 9000 Georgia Op-
eratorõs Training manual is to inform operators of relevant legal, administrative, and operational 
issues potentially affecting evidential breath alcohol testing in the state of Georgia. It should be cau-
tioned however, that the Intoxilyzer 9000 Georgia Operatorõs  Training Manual is intended to be a 
training supplement and should not be construed as an establishment of official testing methods as 
described in the Official Code of Georgia Annotated which can be found in GBI Rule 92-3. Please 
note that the new Georgia Implied Consent Notice became effective April 28th 2019. 
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 Since the dawn of the automotive age alcohol consumption has been inextricably linked to public safety.  As 

early as 1904, investigators started to notice a growing link between the consumption of alcoholic beverages and motor 

vehicle involved fatalities. In the ensuing years, scientific research was successful in determining a direct correlation 

between a motoristôs alcohol level and their risk of motor vehicle fatality.  This ultimately culminated in the establish-

ment of the first DUI legislation that directly defined permissible alcohol levels in the driving public in 1939. Once 

established, this legislation created a new challenge for law enforcement officers seeking to enforce it.  Due to the 

fleeting nature of alcohol in the human body, the obtaining of search warrants for the timely collection of specimen 

became a limiting factor in the enforcement of DUI laws.  To resolve this problem New York state passed the first Im-

plied Consent law in 1953. This Implied Consent law conditionally granted driving privileges to the motoring public in 

exchange for implied consent to test their blood, breath, or urine for alcohol if probable cause existed to believe they 

were DUI.   

  

 In order to protect the motoring and boating public Georgia has passed its own DUI and Implied Consent laws 

that can be found in Titles 40 and 52 of the Official Code of Georgia Annotated (O.C.G.A.).   Some of the laws direct-

ly pertaining to DUI are as follows: 

O.C.G.A 40-5-55:  Georgiaôs Implied Consent Law 

This law states that any person who operates a motor vehicle on the roads of Georgia and is 

arrested for the offense of DUI shall be deemed to have given consent to chemical testing. in 

order to determine if they are driving under the influence. 

O.C.G.A 40-5-67.1:  Georgiaôs Implied Consent Notice.   

This law defines the warning read to motorists arrested for DUI informing them of the Implied 

Consent Law. Please note that this warning was recently revised effective April 28th 2019. 

O.C.G.A 40-6-391:  Georgiaôs DUI Statute.   

This law defines driving under the influence in Georgia. 

O.C.G.A 40-6-392:  Chemical Testing Statute.   

This law defines the requirements for chemical tests performed in conjunction with the Im-

plied Consent and DUI statute. 

O.C.G.A 40-1-1:  Title 40 Definitions.   

This statute defines alcohol concentration in terms of blood and breath pursuant to chemical 

testing. 

O.C.G.A 52-7-12:  Georgiaôs Boating Under the Influence Statute.   

This statute defines both boating under the influence and the requirements for chemical testing 

of individuals suspected of BUI. 

 

 Under O.C.G.A. 40-6-392 the legislature has established the legal criteria for chemical tests requested as part 

of a DUI arrest.  This statute requires that  chemical tests be performed according to methods approved by the 

Georgia Bureau of Investigation.  Specifically the Division of Forensic Sciences (DOFS) is statutorily required to : 

¶ Approve satisfactory techniques and methods to ascertain the qualifications and competence of individuals 

to conduct analyses 

¶ Issue permits to conduct analyses 

¶ Issue requirements for properly operating and maintaining testing instruments. 

¶ Issue certificates that instruments have met the approval requirements of DOFS. 

 

INTRODUCTION  
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Where can the official method approved  by the GBI for breath alcohol testing be found?  

 

 In accordance with this authority and obligation, the Director of DOFS has approved breath alcohol testing as 

an approved method for alcohol analysis when performed by a certified operator on an approved breath testing instru-

ment. The official method for breath alcohol testing can be found in the Rules and Regulations governing Implied Con-

sent - GBI Rules 92-3  (Appendix A).   

Pursuant to GBI Rule 92-3: 

(12)(a) The methods approved by the Division of Forensic Sciences for conducting an evidential breath alcohol 

analysis shall consist of the following: 

(1) the analysis shall be conducted on an approved instrument as defined in 92-3-.06 (5). 

(2) the analysis shall be performed by an individual holding a valid permit, in accordance with Rule 92-

3-.02 (2); and 

(3) the testing instrument shall have been checked periodically for calibration and operation, in accord-

ance with Rule 92-3-.06 (8)(a); 

 Thus, in order to ensure that a breath test is admissible pursuant to the approved method,  GBI Rule 92-

3, the operator should ensure that they possess a valid permit, are conducting the test on an approved instrument, and 

that the instrument has received a valid inspection.   

 

What instruments are approved for breath alcohol testing?  

Pursuant to GBI Rule 92-3-.06: 

(5)  Breath tests other than the original alcohol-screening test shall be conducted on a breath alcohol analyzer 

approved by the Director of the Division of Forensic Sciences or his or her designee.  Any other type of breath 

alcohol analyzer not specifically listed in this paragraph must be approved by the Director of the Division of 

Forensic Sciences or designee prior to its use in the State.  

(a) The Intoxilyzer Model 5000 manufactured by CMI, Inc. is an approved instrument for breath alco-

hol tests conducted on or before December 31, 2015; 

(b) The Intoxilyzer Model 9000 manufactured by CMI, Inc. is an approved instrument for breath alco-

hol tests conducted on or after January 1, 2013;  

This means the Intoxilyzer 9000 is the sole approved instrument for evidential breath alcohol testing in Georgia. 

 

Can a PBT be used to test a DUI suspect? 

 The GBI has approved a variety of portable breath testing (PBT) devices for alcohol screening of DUI suspects.  

These devices are intended to be used to determine whether an individual is positive or negative for alcohol during 

pre-arrest screening, but are not intended to be approved to determine the subjectôs exact alcohol concentration for 

evidential purposes.  For a complete list of approved PBTs, please see the Useful Links and Documents section of this 

manual . 
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In order to obtain a chemical test result that will be useful in adjudicating DUI cases, law enforcement officers 

should  be careful to consider several foundational principles when making decisions regarding events leading up to the 

chemical test. This will ensure that the arresting officer will properly meet both the legal and scientific criterion neces-

sary for an admissible breath test.  While the circumstances surrounding a DUI arrest may vary, the following sections 

outline several key concepts that should be carefully considered by law enforcement officers when determining the best 

course of action. 

 

Driving Under the Influence (DUI) 

 

The majority of chemical tests requested by an officer will arise out of a violation of O.C.G.A. 40-6-391, com-

monly known as the DUI statute.  A close reading of this statute reveals that there are nine different ways that a motor-

ist can be found to be ñdriving under the influenceò under Georgia law.    

 

 

 

 

 

 

 

 

 

 Before a motorist can be arrested for  DUI, an officer must  perform an investigation to determine whether or 

not probable cause exists to believe that motorist is in violation of O.C.G.A. 40-6-391.  Most DUI investigations con-

sist of three phases: 

1. Vehicle In Motion:  The officer must decide whether or not to stop the vehicle. 

2. Personal Contact:  The officer must decide whether or not to further detain the subject and have them exit 

the vehicle. 

3. Pre-arrest Screening:  The officer must decide whether or not sufficient probable cause exists to arrest the 

subject for DUI. 

 

Vehicle in Motion / Stopping the Vehicle 

 

 It must be understood that when a officer directs a driver to bring his or her vehicle to a stop, they are seizing 

the vehicle and its contents.  Because the U.S. Constitution protects the citizens against unreasonable searches and sei-

zures, the officer must have reasonable articulable suspicion of possible criminal activity to stop a vehicle and 

briefly detain its occupants . (Arizona v Johnson 555 US 323,327 (2009), Chandler v Miller 520 US 305,308 (1997)  

Ivey v State 310 Ga App 796 (2009)) 

 

 

 

LEGAL FOUNDATIONS FOR CHEMICAL TESTING  
PRESENTED  WITH  INPUT  FROM  GEORGIA  PAC  

Defining DUI: O.C.G.A 40-6-391  

DUI Less Safe  Other DUI Per Se Alcohol                  
(concentration defined as DUI) 

(a)(1)  Alcohol  (a)(3)  Inhalants (a)(5)  21 & older 
( 0.08 or greater) 

(k)(1) Under 21 
(0.02 or greater) 

(i) Child Endan-
germent 

(a)(2) Drugs (a)(4) Combination (i) Commercial MV 
(0.04 or greater) 

 (a)(6) Per Se 
Drugs 
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 Reasonable articulable suspicion can be defined as, specific, articulable facts sufficient to give rise to a rea-

sonable suspicion of criminal conduct .  This suspicion should be based on the totality of the circumstances and could 

include: objective observations of the officer, known patters of certain kinds of law breakers, and/or inferences drawn and 

deductions made by trained law enforcement personnel.  In DUI related cases, articulable suspicion for a stop is typically 

developed through: 

1. Observation of a traffic violation.  

2. The collective knowledge of the police. (e.g. Information relayed to a officer regarding a motoristôs behavior 

ïState v Pernnyman  248 Ga App 446 (2001)) 

3. Any actions that give rise to a reasonable belief that the suspect is violating the law, even if the officer does 

not directly observe a violation occurring. (e.g. weaving within the laneðWaldron v State 321 Ga App 246 

(2013)) 

It should be noted that the articulable suspicion for the stop does not have to be directly related to a DUI offense, 

but  the officer only needs to establish individualized suspicion of a crime. (Clark v State 243 Ga App 362(2000)) 

 

Personal Contact / Detention   

 Law enforcement officers may detain persons suspected of a crime for a brief period of time for the specific pur-

pose of investigating their suspicions that a crime has been committed. During this time an officer may ask the detainee a 

modest number of questions to determine their identity and to try to obtain evidence confirming or dispelling the officerôs 

suspicions. During this time officers may ask the suspect to exit the vehicle and participate in pre-arrest screening activi-

ties to determine whether probable cause to arrest the subject exists.  

 

Pre-arrest Screening 

 In order to arrest a subject for DUI, the officer must have probable cause to believe the driver  is in violation of 

OCGA 40-6-391. The test for probable cause requires merely a probability that a crime has been committed, less than a 

certainty, but more than a suspicion. This means to arrest a suspect for DUI, an officer needs to have knowledge or rea-

sonably trustworthy information sufficient to authorize a prudent person to believe that the suspect was actually in physi-

cal control of a moving vehicle while under the influence of alcohol to a degree which renders him incapable of driving 

safely. (Slayton v State 281 Ga App 650 (2006), Jaffray v State 306 Ga App 469,473(2010)) The mere presence of alcohol 

in the defendant's system is not enough to satisfy the probable cause standard. The investigation must show the defend-

ant's driving ability was impaired by alcohol. (State v. Blanchard, 337 Ga. App 130 (2016)). 

  In order to determine whether probable cause exists, officers should be carefully assess the subject for signs and 

symptoms of impairment and may employ the use of investigatory tools such  field sobriety tests and portable breath test-

ers (PBTs). (Note: PBT results may only be used to legally establish the presence or absence of alcohol, not the subjectôs 

exact breath alcohol concentration.)  A detaineeôs participation in questioning or field sobriety tests is voluntary and fail-

ure to participate in these activities cannot form the sole basis for arresting the subject. Unless the detaineeôs actions or 

answers give the officer probable cause to believe a crime has been committed, absent other evidence, the subject must 

be released. It should be noted that the officer does not have to advise the driver of their Miranda rights when question-

ing a detained motorist prior to the point of arrest. (State v OôDonnell 225 Ga App 502 (1997)) The driverôs pre-arrest 

statements and actions are usually admissible against them in any criminal proceedings.  

 

 

 

 

 

 

 

Common Tools For Evaluating Probable Cause  

Manner of Driving Manner of Exit Timeframe of Drinking Condition of Eyes 

Traffic Violations Demeanor Appearance of Driver Speech 

Manner of Stop Odor of Alcohol Driverõs Attire Other Observations 

Vehicle Condition Admission to Drinking Physical Manifestations SFSTs / PBT results 
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Arrest 

 

 Once the investigation is complete, the officer needs to decided whether or not to arrest the subject. The arrest is 

effectuated  when the officer makes an overt action to indicate that brief detention has become a formal arrest or the sub-

ject is ñin custodyò.  If a motorist who has been detained in a traffic stop is subject to treatment that renders him ñin cus-

todyò, you must advise him of his Miranda rights in order for any post-arrest statements to be admissible as evidence in 

a criminal proceeding. Miranda is not required for the admissibility of noncommunicative acts such as submission 

to a breath test. (State  v Turnquest S19A0157 (2019) ) The test for determining whether or not a subject is under arrest 

is whether or not a reasonable person in the suspectôs position would have thought that the detention would not be 

temporary.  (Crider v State 319 Ga App 567 (2013) ) Thus, treatment of a motorist at the scene of the stop may be con-

sidered equivalent to a formal arrest when: 

1. The subject is verbally or physically restrained in a way that communicates that he or she is not free 

to leave.  (Note: Whether of not the officer would have permitted the subject to leave doesnôt deter-

mine arrest. ) 

2. The driver is detained for over one-half hour, absent exigent circumstances. 

3. Part of the detention is spent in the patrol car (for reasons other than safety, weather, etc.). 

4. The officer persistently questions the driver in a patrol car, resulting in a confession or other incrimi-

nating circumstances. 

5. The driver is a minor and  is denied permission to contact his or her  parents or guardian.  

6. The officer tells the subject they are under arrest or issues them a citation. (See OCGA 17-4-23)  

 

Once the arrest is made, the officer will likely be required to testify about: 

 1. The basis of the arrest. 

 2. The circumstances of the arrest. 

 3. How the officer told the driver of the arrest and the charges. 

 4. How and when the officer read the driver the Implied Consent Warning. 

 5. What statements the driver made to the officer. 

 6. What statements the officer made to the driver. 

7. Whether the subject voluntarily consented to the chemical test. 

 

The Implied Consent and Chemical Testing Statutes 

 Once an arrest is made pursuant to a violation of OCGA 40-6-391 several other statutes begin to impact the of-

ficerôs course of action.  

O.C.G.A 40-5-55:  Georgiaôs Implied Consent Law 

¶ Allows law enforcement to request that consent from motorists where probable cause to arrest for  

DUI exists. 

O.C.G.A 40-5-67.1:  Georgiaôs Implied Consent Notice.  (Revised April 28th 2019) 

¶ Establishes the language of the Implied Consent Warning / Request. (Printed on DDS 354) 

¶ Allows for the use of search warrants if consent is not granted. (d1) 

¶ Sets up the process for Administrative License Suspension (ALS). 

O.C.G.A 40-6-392:  Chemical Testing Statute.   

¶ Allows for chemical testing of motorists. 

¶ Provides the methods by which chemical tests must be performed. 

¶ Establishes legal presumptions of DUI  with regard to chemical test results. 

¶ Sets the framework for the admissibility of chemical test results at trial. 
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Establishing Grounds for a Search  

 

 If the officer chooses to pursue a chemical test, they must obtain a sample of the subjectôs blood, urine, or breath.  

It should be noted that this is considered a search under both the United States and Georgia Constitutions. The courts 

have held that in order for the product of this search to be admissible, a search warrant must be obtained or a valid 

exception for a warrantless search must be present.  In a DUI case the exceptions typically considered are:  

1. Establishment of exigent circumstances.  According to the US Supreme Court, ñexigency exists when (1) 

BAC evidence is dissipating and (2) some other factor creates pressing health, safety, or law enforcement 

needs that would take priority over a warrant application.ò  (US Supreme Court No 18-6210 Mitchell v Wis-

consin,  also see 11-1425 Missouri v McNeely) 

2. Obtaining the voluntary consent of the subject. The tool that should be used to secure voluntary consent 

in most cases is the Implied Consent warning found in OCGA 40-5-67.1. This being said,  the court has dis-

tinguished voluntary consent from implied consent. While a subjectôs privilege to drive can be suspended 

for failing to provide a sample under Implied Consent, free and voluntary consent to the chemical test must 

be obtained prior to effectuating the search or  seizure a blood, breath, or urine sample absent a warrant or 

other valid warrant exception. (See Ga Supreme S14A1625 Williams v State ).  

 

Obtaining Consent  

 

 In most cases, in order to obtain voluntary consent to chemical testing the subject must be notified of their rights 

under the Implied Consent law.  This is usually accomplished through the reading of the Implied Consent Notice found 

on DS form 354 at the time of arrest; reading Miranda is not required. This Implied Consent card directly quotes 

OCGA 40-5-67.1  and contains different warnings for subjects 21 and older, drivers operating a commercial motor vehi-

cle, and subjects under age 21.  The arresting officer must read the correct Implied Consent warning to the driver at the 

time of the arrest, not later,  unless exigent circumstances warrant a delay.  It is advisable to bring a copy of the Im-

plied Consent Warning to any hearing or trial. Do not attempt to advise the driver or testify about the contents of the Im-

plied Consent warning from memory. Be sure to request that the driver submit to the test or tests you designate and be 

sure to articulate the manner in which the subject consented. If voluntary consent to submit to the chemical test can not 

be clearly established,  the subject should be considered to have refused testing. 

 

 

 After reading the Implied Consent Warning, if the driver requests an attorney, clearly inform the arrestee that 

they do not have the right to speak to an attorney when deciding whether to submit to a chemical test.  (Rackoff v State 

281 Ga App 306 (2006) ) After the driver submits to the designated tests, the officer is required to make a reasonable 

attempt to accommodate any request made by the driver for an independent test. It is the responsibility of the driver to 

pay and make arrangements to have the independent test samples analyzed. 

 

 

Analyzing Voluntary Consent:  Under Georgia law, voluntariness must reflect an exercise of free will, not mere-

ly a submission to authority.  In other words the court must consider whether a reasonable person would feel free to 

decline the officersô request to search.  In making this determination the court is obligated to consider following fac-

tors: 1) prolonged questioning , 2) the use of physical punishment or coercion, 3) the accusedôs age,  4) level of edu-

cation,  5) intelligence, 6) length of detention, 7) the advisement of constitutional rights, and 8) the psychological 

impact of a submission to authority. The court has ruled that confusion due to high levels of intoxication can affect a 

personôs capacity to voluntarily consent. (State v Jung A16A0527) 
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Is obtaining  a breath sample as search incident to lawful arrest a permissible exception to the warrant rule? 

 

 In 2016, the US Supreme court ruled in Birchfield v North Dakota (14-1468) that breath testing could be univer-

sally performed without a warrant as a search incident to a lawful arrest. This exception applied only to breath and not 

to blood tests.  The Georgia Supreme Court later found in Olevik v State (S17A0738) that the method of  obtaining a 

sample utilized by breath testing instruments implicates the subjectôs right against being compelled to actively partici-

pate in acts that generate incriminating evidence.  Thus, due to logistical and legal constraints, the only way to en-

sure a legally admissible breath alcohol test in Georgia is to obtain the voluntary consent of the subject.  Converse-

ly, the normal collection of blood and urine were not deemed violative of a subjectôs right against compelled acts. 

 

Refusals 

 

 The Implied Consent warning affords the arrested driver the opportunity to refuse voluntary submission to chem-

ical testing; however, this does not preclude the officer from ultimately obtaining a search warrant.  In the event of a re-

fusal, the officer must send a notice to suspend the suspectôs Georgia driving privileges within ten days of arrest to the 

Department of Driverôs Services. (See DS Form 1205) The suspended driver may then request an administrative or 

OSAH hearing to determine whether sufficient grounds existed for the suspension.  Pursuant to OCGA 40-5-67.1 (g)(2) 

the scope of this hearing should be limited to: 

 

1. Whether the officer had probable cause to believe the defendant was in violation of OCGA 40-6-391. 

2. Whether the officer properly advised the defendant of their rights by reading the appropriate Implied Consent 

notice. 

3. Whether the defendant refused the test OR 

3. Whether the test showed an unlawful drug or alcohol concentration AND whether the test was administered 

by a person possessing a valid permit on  an instrument approved by the GBI with all of its parts attached and in 

good working order as prescribed by the manufacturer. 

Guidelines for Obtaining a Chemical Test Under Implied Consent 

 If the officer chooses to request that the subject voluntarily consent to a chemical test,  they must read the 

appropriate Implied Consent Warning to the subject.  In order for this request to be considered valid, the warn-

ing must be read: 

1. After the point of arrest. (Hough v State S05G0311 and Handschuh v State S06G0640 ) 

2. As close to the point of arrest  as possible. (Perano v State 250 Ga 704, 708 (1983) ) 

3. Without alteration to the substantial meaning of the warning. (Harrison v State 235 Ga App 78 

(1998) ) 

4. In English (Furcal-Peguero v State 255 Ga App 729, 733 (2002) ) (Note:  Pursuant to OCGA 24-6-653 

a reasonable attempt must be made to provide a translator for hearing impaired subjects. This require-

ment does not extend to translating the Implied Consent Notice for foreign language speakers; howev-

er, officers should consider whether the subjectôs lack of knowledge of the English language will sig-

nificantly impact their ability to act freely and voluntarily in giving actual consent.) 

5. Must result in the voluntary consent of the suspect  or must be considered a refusal.   

Note: This means that samples taken from subjects that are unconscious or rendered other-

wise incapable of giving voluntary consent must be done through the use of a warrant or es-

tablishment of exigent circumstances. ( Ga App. A16A0200 Bailey vs State ) 
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 Any subject who does not voluntarily consent to chemical testing pursuant to the reading of the Implied Consent 

Warning is deemed to have refused testing.  The refusal to provide a blood or urine sample can be entered as evi-

dence against the defendant at trial and creates a legal inference that the tests would have shown the presence of drugs 

or alcohol.  This along with other evidence can be used to establish circumstantial evidence of intoxication.  It should be 

noted that some subjects will deliberately refuse the chemical test without any verbal indication of their intention to re-

fuse.   The following are some examples on non-verbal refusals: 

1. Silence in the face of a request.  (Miles v State 236 Ga App 632 (1999) ) 

2. Repeated demands for an attorney (Fairbanks v State 244 Ga App 123 (2000) ) 

3. Faking a sample / Intentionally providing an Insufficient Sample (Hunt v State 247 GA App 464 (2000) ) 

4. Dilatory Tactics  (Miles v Smith 239 Ga App 641 (1999) ) 

 

Based on current Georgia law can the refusal to provide a breath sample be entered into evidence against a de-

fendant at a criminal? 

 As discussed previously, because a subject must actively participate in providing a breath sample during testing, 

they cannot be compelled to submit to a breath test under the Georgia Constitution.  In Elliott v State (S18A1204), the 

Georgia Supreme Court ruled that a subjectôs decision to invoke the right against compelled breath testing cannot 

be held against them at a criminal trial.  If a subject refuses or fails to provide a breath sample, the officer should 

strongly consider re-reading the Implied Consent Notice and requesting a blood test if they intend to preserve evi-

dence of the refusal for the criminal trial. A refusal to submit to a blood or urine test under Implied Consent should 

be admissible in any criminal trial.  Additionally, the courtôs decision in Elliott should have no bearing on the admissi-

bility of breath test refusal evidence at ALS hearings.  It was due to the courtôs decision in Elliott that the Implied Con-

sent Notice was modified effective April 28, 2019 to remove any suggestion that a refusal to provide a breath sample 

would be used against a defendant at trial. 

 

What if someone changes their mind after initially refusing to give consent? 

 

Georgia law requires that the driver be advised of his Implied Consent rights on the scene of the arrest. If the driver re-

fuses the tests, you may not administer a chemical test to the subject unless the subject first withdraws their refusal or a 

warrant is obtained. Georgia courts have ruled the driver has the right rescind a refusal and take the test with no pen-

alty under some circumstances (Howell v. State, 266 Ga App 480  and Dept. of Public Safety v. Seay, 206 GA App.71). 

However in order for a rescission to be valid it must meet the following criteria: 

1. It must be done within a short an reasonable time. 

2. The test must still be accurate. 

3. The testing equipment must still be readily available. 

4. It must not result in a substantial inconvenience or expense to the police. 

5. The subject must be in the custody of the arresting officer and under observation the entire time since arrest. 

 

Law enforcement personnel may ask a subject who refuses a chemical test if they would like to withdraw their refusal, 

but must be careful not to coerce the subject.  As of  2006, OCGA 40-5-67.1 (d.1) allows for the obtaining of samples for 

chemical testing from a refusing subject by means of a properly executed search warrant.  
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Independent Tests 

 

When the driver agrees to the requested test, the Implied Consent Law entitles the subject to request an independent 

chemical test from qualified personnel of their own choosing and at their own expense, after they have submitted 
to the stateôs test.  This does not mean that the arresting officer must personally guarantee that the independent test is 

obtained, but  they must make a reasonable attempt to accommodate  any reasonable request for independent test-

ing by the subject.  In the event that an independent test request from a subject seems unreasonable, the officer should 

make every effort to come to a mutually agreeable resolution with the subject; however, if one can not be obtained, the 

court does not require officers to honor unreasonable requests.  In determining whether a request for independent testing 

is reasonable the officer should weigh the following factors. (Ritter v State 306 Ga App 689,690 (2010) ): 

1. The availability of or access to funds to pay for the test. 

2. A protracted delay in giving the test if the officer complies with the suspect. 

3. The availability of police time and other resources. 

4. The location of the requested facilities. 

5. The opportunity and ability of the accused to make arrangements personally for testing. 

 

 

 

Submission to the Tests 

 When the driver agrees to the requested test, the Implied Consent Law requires the chemical test to be adminis-

tered under the direction of the Arresting Officer. This does not mean that the arresting officer must personally admin-

ister the tests or even observe the entire process. The test(s) can be performed by a certified IntoxilyzerÊ 9000 operator 

or by other qualified personnel in the case of blood and/or urine. The arresting officer should however be able to testify 

from first hand knowledge that the requirements for an admissible chemical test were fulfilled or the test result may not 

be admissible.  The requirements for admissibility of a chemical test of a defendantôs breath are found in OCGA 

40-6-392 and GBI Rule 92-3 and state that the test must be performed: 

 

Element Citation Met by 

On an instrument approved by the GBI GBI Rule 92-3.06(12)(a)(1) GBI Rule 92-3.06(5)(b) 

Breath Test Report 

Installation letter *( rarely required) 

By someone possessing a valid permit GBI Rule 92-3.06(12)(a)(2) Operatorôs permit 

On an instrument receiving a valid peri-

odic inspection 

GBI Rule 92-3.06(12)(a)(3) Certificate of Inspection correlat-

ing to the Date of Last Inspection 

listed on the report. 

On an instrument with all of its parts at-

tached and in good working order as pre-

scribed by the manufacturer 

OCGA 40-6-392(a)(1)(A) Operatorôs testimony  

Instrument diagnostics  

Air Blanks 

Dry gas calibration check 

Quarterly Inspection  
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Articulable Suspicion 
to stop or investigate the 

motorist? 

Yes 
Probable Cause to Ar-

rest for DUI? 
 

Arrest for 

DUI 

Briefly Detain the 
Suspect and Investi-

gate 

 

Can the motorist 
give voluntary 

consent to 
search? 

Yes No 

Obtain a Blood Sample  
based on exigency. 

Is blood necessary 
or warranted? 

N
o
 

Read Implied Con-
sent and ask for 

Breath 

Read Implied 
Consent and 
ask for Blood 

 

Was voluntary 
consent ob-

tained? 

Y
e

s 

Obtain a Breath 
Sample 

Was voluntary 
consent ob-

tained? 

 

Obtain a Blood 
Sample Yes 

Submit a 1205S if the result is great-
er than òper seó limit.  

 

Submit a 1205 
and charge with 

Refusal 

Is there a clear and 
pressing health, safety, 
or law enforcement 
need that would take 
priority over a war-
rant application? 

Y
e

s 

Obtain Search 
Warrant for 

Blood Sample 

N
o
 

Is a search 
warrant fea-
sible / rea-
sonable? 

Y
e

s 

charge with 
DUI less safe No 

Do not Arrest for DUI 

N
o
 

N
o
 

Do not Arrest for DUI 

So how should an officer obtain a breath sample for chemical testing ? 

 There are many considerations that need to be taken into account when determining whether to arrest 

a suspect and request a chemical test.  Below is an example of some of the considerations and questions an 

officer might reasonably contemplate when deciding to request a chemical test.  
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The term ñdriving under the influenceò or DUI  is generally used to describe the various violations of the law detailed 

in OCGA 40-6-391.  This means that a motorist must not operate a motor vehicle while under the influence of alcohol, 

drugs, or inhalants to the extent that the concentration of that substance in the body exceeds a pre-defined level (per se) 

or it renders them less safe to drive (less safe).  Thus, in order to enforce the DUI statue, officers need a way to deter-

mine the level or alcohol in the body and whether or not a motoristôs driving ability has been impaired by alcohol. 

 

How does alcohol cause impairment?   

 Alcohol acts as a depressant in all individuals, and if consumed in sufficient quantity will lead to impairment 

of various physiological and cognitive functions. It primarily mediates its intoxicating effects by interfering with chem-

ical messengers in the nervous system known as neurotransmitters.  By interfering with neurotransmitters, alcohol 

slows, inhibits, and depresses the efficient transmission of nerve impulses in the nervous system.  This ultimately inter-

feres with the brainôs ability to effectively send and receive information resulting in what we recognize in an individual 

as intoxication or impairment. In this context, impairment is simply a diminished ability to perform a particular task 

resulting from depression of the nervous system by alcohol. If the impaired task is one necessary for safe operation of a 

motor vehicle, then alcohol has impaired driving ability.  Any effect of alcohol that causes a person to operate a motor 

vehicle less safely than they normally would is by definition driving impairment. Between the limits of sobriety and 

lethality, it is logical to conclude that there exists some threshold level at which all individuals, even those habituated or 

highly tolerant to alcohol, will show detectable and measurable impairment in their ability to operate a motor vehicle 

safely.  

 

 

 

 

 

 

 

 

 

 

 

 

How is impairment related to alcohol level?   

 

It has been long understood that there is a direct relationship between the level or concentration of alcohol in a 

subject and the degree of impairment it produces.  Thus, a subjectôs blood or breath alcohol level is directly related 

to the degree of impairment they are experiencing.  If significant impairment exists, signs or symptoms of impair-

ment can frequently be observed in the driving or physical manifestations that a subject will typically display while un-

der controlled observation and testing.  It should be understood that because different cognitive and psychomotor func-

tions have different sensitivity to alcohol, a subject who is able to perform one task well, may be significantly impaired 

with respect to another.  This means that impairment is dependent upon both the level of alcohol in the subject and 

the task in question. Due to this fact, different alcohol levels are frequently classified as different Stages of Intoxica-

tion and are typically characterized by different physical manifestations. 

 

ALCOHOL TOXICOLOGY: WHAT DOES IT MEAN TO BE UNDER THE 

INLFUENCE?  
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What are the typical manifestations of alcohol intoxication? 

Stage * BAC 
Range  

Typical Manifestations Possible Driving Im-
pairment 

Other Comments 

Near Sobriety  
(Subclinical) 

0.01-0.05 ¶ Nearly normal appear-
ance / behavior* 

¶ Onset of judgment  im-
pairment 

¶ Onset Attention/Vigilance 
Impairment 

¶ Naïve task impairment 

¶ Drowsiness 

¶ Onset Divided Attention 
Impairment 

¶ Compensatory / 
Adaptive tracking and 
visual search impair-
ment onset 

¶ Evasive maneuver 
impairment onset 

¶  Emergency braking 
impairment onset 

¶ The majority of driving 
studies show impair-
ment at alcohol levels 
0.05 or less. 
(Moskowitz 2000) 

¶ Drivers under age 21 
show significant eleva-
tion in crash risk at 
BACs above 0.02. 
(Peck, 2007) 

Euphoria 0.03-0.12 ¶ Mild Euphoria 

¶ Increased self confi-
dence 

¶ Increased sociability 

¶ Decreased inhibitions 

¶ Diminished attention 

¶ Impairment of Judg-
ment 

¶ Impaired divided attention 

¶ Onset of sensory-motor 
and balance impairment. 

¶ Impaired depth per-
ception / speed esti-
mation 

¶ Increase in lane posi-
tion deviation 

¶ Impairment of judg-
ment / recognition 

¶ Slowed reaction time 

¶ Slowed glare recovery 

¶ Diminished Peripher-
al recognition 

¶ Difficulty maintaining 
lane, distance, and 
speed. (divided atten-
tion) 

¶ Approx. 95% of driv-
ing studies show im-
pairment by the time 
subjects reach a BAC of 
0.08. (Moskowitz 
2000) 

¶ A BAC of 0.08 repre-
sents an increase in 
crash risk of approxi-
mately 300% (Grand 
Rapids Study, 1964) 

Excitement 0.09-0.25 ¶ Emotional Instability 

¶ Loses critical judgment 

¶ Impairment of percep-
tion/comprehension  

¶ Slowed reaction time 

¶ Reduced visual acuity 

¶ Incoordination  

¶ Impaired balance 

¶ Slurred speech 

¶ Vomiting 

¶ Difficulty accelerating 
smoothly 

¶ Braking errors 

¶ Signal/ control errors 

¶ Difficulty steering / 
curve taking 

¶ 0.12-0.16 is the aver-
age BAC in DUI related 
fatalities. 

¶ 99% of driving studies 
show impairment at 
alcohol levels 0.09 or 
less. 

¶ A BAC of 0.14 repre-
sents an increase in 
crash risk of approxi-
mately 2000% (Grand 
Rapids Study, 1964) 

*Note:  Manifestations such as the odor of an alcoholic beverage, flushed appearance, and bloodshot/watery eyes 
may be an indication of drinking , but they are not highly correlated with a particular level of alcohol. 

**Note:  Impaired driving effects are cumulative and include effects from levels below the specified stage.  
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Does everyone show the same manifestations at the same alcohol levels?   

It should be noted that the degree to which certain impairing effects may be present at a particular alcohol con-

centration may vary from person to person based on an individualôs tolerance to alcohol.  Tolerance is the bodyôs at-

tempt to diminish or adapt to the frequent presence of large doses of alcohol by reducing or compensating for alcoholôs 

impairing effects.  While the body can exhibit some tolerance to alcohol through physiological changes such as increas-

ing the elimination rate or desensitizing the nervous system, the most common form of tolerance to alcohol is a learned 

or task dependent behavioral tolerance.   It is well known that if simple tasks are practiced repetitively while under 

the influence of alcohol, a tolerance with respect to those tasks can be developed.  Thus, people who regularly consume 

large doses of alcohol may show some learned tolerance to many of alcoholôs impairing effects on simple tasks and 

may exhibit a relatively normal outward appearance at high alcohol levels.  Unfortunately little to no tolerance is ob-

served at significant alcohol levels with relation to many of the complex cognitive functions required for driving.  

Stage* BAC 
Range 

Typical Manifestations Possible Driving Im-
pairment 

Other Comments 

Confusion 0.18-0.30 ¶ Disorientation / mental 
confusion 

¶ Vertigo  

¶ Exaggerated emotions 

¶ Visual / Perception dis-
turbances 

¶ Gross incoordination 

¶ Slurred Speech 

¶ Staggering gait 

¶ Vomiting 

¶ Numerous Effects 

¶ Driving off roadway 

¶ Driving wrong direc-
tion 

¶ Improper lane usage 

¶ Increase in crash risk 
at 0.17 is 4,500%, 
and goes up exponen-
tially. (Grand Rapids 
Study, 1964) 

Stupor 0.25-0.40 ¶ Apathy / Loss of motor 
control  

¶ Inability to stand or 
walk 

¶ Stupor / Loss of con-
sciousness or memory 

¶ Loss of bladder control 

¶ Coma / Death 

¶ Numerous Effects 

¶ Passing out behind 
the wheel 

 

¶ May show subnor-
mal temperature, 
decreased re-
sponse to pain 
stimuli, and leth-
argy as impaired 
consciousness / 
coma onsets. 

Coma/Death >0.40 ¶ Coma/Death  Death from respiratory 
depression / cardiac arrest 

*Work partially adapted from Kurt Dubowskiõs :óStages of Acute Alcoholic Influence and Intoxicationó, 2012. 
Moskowitzõs : òCharacteristics and Impairment at Various BACs.ó  NHTSA / DOT HS 809 075, 2000. 

Tasks where Tolerance is Pronounced at 

Levels Greater than 0.08 

Simple / Well Learned Tasks 

Walking 

Talking 

Simple Motor Tasks 

Simple Cognitive Tasks 

Tasks where Tolerance has Little Effect at 

levels Greater than 0.08 

Complex / Naµve Tasks 

Judgment 

Choice Reaction Time 

Complex Divided Attention Skills 
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When discussing the disposition of alcohol in the human body, we must be aware that the alcohol concentration 

in an individual is dynamic or constantly changing.  At any given time, the alcohol concentration in a drinking individual 

can be affected by four primary biological processes:  

1. AdministrationðGetting alcohol into the body. 

2. Absorptionð Getting alcohol into the bloodstream. 

3. Distribution - Spreading alcohol out within the body. 

4. Elimination.  - Getting alcohol out of the body. 

 

Administration (Getting Alcohol into the Body) 

Whenever an officer encounters a motorist suspected to be under the 

influence of alcohol, the most common question that arises is how 

much the driver ñhad to drink.ò While the amount of alcohol consumed is clearly related to alcohol level, there 

are several other factors regarding administration of alcohol that should be considered: 

¶ Amount of alcohol consumed. Remember that beverage sizes vary.  A beer is typically 12 fluid ounces, but 

can come in other sizes such as 16, 24 or even 40 ounces.  That being said, the size of most commercially 

supplied alcoholic beverages are typically adjusted to deliver roughly the same amount of alcohol.  The 

standard drink typically contains about 0.6 fluid ounces of ethyl alcohol which is roughly equivalent to the 

amount of alcohol in one regular 12 floz beer, one 5 floz glass of wine, or 1.5 floz of 80 proof liquor. 

¶ Type of alcohol consumed.  This is primarily due to the fact the strength of alcoholic beverages can vary 

significantly. The strength of an alcoholic beverage is typically measured in % alcohol by volume or proof. 

One half the proof value is equivalent to the % alcohol by volume for a given beverage. Typical strengths 

and serving sizes for alcoholic beverages are listed in the table below. 

¶ Time of alcoholic beverage consumption. The amount of time that has elapsed since the consumption of an 

alcoholic beverage has a significant affect on the subjectôs alcohol concentration. 

¶ Route of administration.  This may effect the fraction or the speed of alcohol delivery to the body. While 

oral consumption is by far the most common route of ethyl alcohol administration, in some cases, alcohol 

can be administered by other routes such as inhalation or rectal administration. 

ALCOHOL PHARMACOKINETICS:  WHAT AFFECTS THE LEVEL OF 

ALCOHOL IN THE BLOOD?  

Beverage Avg. Alcohol 
Content 

Typical Con-
tent Range 

Sugar Source Production 
Method 

Std Serving 
size  

Beer 3-6% 3-14% Barley and Hops Fermentation 12 floz / 5% 

Wine 10-12% 7-14% Grapes Fermentation 5 floz / 12% 

Whisky 40% / 80 proof 40-75% Barley/Rye/Corn Distillation 1.5 floz/ 40% 

Brandy 40% / 80 proof 40-43% Wine/Grapes Distillation 1.5 floz / 40% 

Vodka 40%/ 80 proof 40-75% Cereal /Potatoes Distillation 1.5 floz/ 40% 

Rum 40%-50% 40-95% Sugar/Molasses Distillation 1.5floz/40% 

Tequila 40% / 80 proof 40-50% Agave Distillation 1.5 floz/ 40% 

Gin 40% 40-50% Juniper Berries Distillation 1.5floz / 40% 

Note:  Numerous non-beverage items such as perfumes, cleaning supplies, extracts, mouthwashes, hand 
sanitizer and over the counter medicines can contain varying levels of ethyl alcohol. 
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Absorption (Getting Alcohol into the Blood) 

 When an individual drinks an alcoholic beverage it quickly arrives in the stomach for digestion. Before 

alcohol can be measured, however,  it has to leave the digestive tract and be absorbed into the bloodstream. This 

process of moving alcohol from the digestive tract to the bloodstream is termed absorption.   Because the intes-

tines are far more efficient than the stomach at absorbing liquids such as alcohol, the time that it takes for alco-

hol to be completely absorbed into the bloodstream and for a peak alcohol concentration to be reached  largely 

depends on how efficiently alcohol leaves the stomach and enters the intestines. This can be affected by factors, 

such as, type and amount of food consumed with the alcohol, the quantity and strength of alcohol consumed, and 

the time interval over which consumption occurs. In addition, some physiological factors such as gastric surgery, 

disease, and drug use can affect the speed of absorption.   

For most subjects the factor that generally has the largest effect on the rate of alcohol absorption is the 

amount and type of food in the stomach.  On average a person consuming alcohol on an empty stomach will 

reach a peak alcohol concentration within approximately 30 minutes after the end of drinking.  When  a signifi-

cant amount of food is present in the stomach, this time to peak may be may be significantly longer. In fact, 

when a large amount of food is present in the stomach during alcohol consumption, it may take as long as two 

hours to reach peak alcohol concentration.  In rare instances times to reach peak alcohol concentration have been 

reported in excess of two hours after the conclusion of drinking; however such cases are uncommon and may be 

the result of disease or physiological abnormality. As seen in the illustration above, the rate of alcohol absorption 

affects the shape of the BAC-time profile, producing a greater, sharper peak when absorption is rapid and a 

broader, lower plateau when absorption is slow.   

What is the significance of absorption with regard to chemical testing?   

 Because the alcohol level in a drinking subject is constantly changing, it is likely that the alcohol level of 

the subject at the point of arrest will differ from the alcohol level measured at the point of chemical testing.  The 

magnitude and direction of this difference is dependent upon the absorption status of the subject and the time 

between the point of arrest and the time of testing.    

While the vast majority of suspects in DUI related cases are post absorptive or post peak at the time of testing, 

there remains a possibility that the subjectôs alcohol level is still rising at the point of arrest.    

 

Regardless of this possibility, Georgia law states that a sus-

pect is considered DUI if their alcohol level is greater 

than the ñper seò limit within 3 hours of driving from 

alcohol consumed before the driving ended. Thus, ab-
sent a long delay in administering the chemical test,  the 

only alcohol level that should typically be considered is the 

one measured at the point of testing.  

Est. Time to Peak BAC vs.  

Stomach Condition 

175 lb male  - 4 std drinks over 60 min 

 

Typical Times to Peak BAC 

Absorption 
Status 

BAC   
level 

Alcohol in the 
Stomach 

Absorptive  Increasing Significant 

Peak/ Plateau Little 
Change 

Little 

Post Absorptive Decreasing None 

Fasting: within 30 min 

Normal Meal: within 1 hr 

Large Meal: up to 2 hr 

*hypothetical illustration 
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Distribution (Spreading Alcohol Out within the Body) 

  It is well understood that a personôs blood alcohol concentration (BAC) is directly related to the amount 

of alcohol they consume, but it is also largely affected by how the alcohol is distributed throughout the body.  In 

reality only a small fraction of the alcohol consumed actually remains in the bloodstream after absorption. As 

much as 90% of the absorbed alcohol diffuses into the tissues and other water containing spaces of the body dur-

ing circulation.  This  ñspreading outò of alcohol into the water containing spaces of the body is known as distri-

bution.  Thus, the volume of distribution or amount of water into which the alcohol is distributing, will directly 

impact the alcohol concentration.  Ultimately the greater the volume of water in a personôs body, the more dilute 

the alcohol will become. This being said, very few things can cause rapid significant changes in the total amount 

of water in the body without endangering a personôs health.  The primary factors affecting the amount of water, 

and thus distribution of alcohol in a drinking subject, are the weight and  body fat percentage of the subject.  

What is the significance of a personôs weight on alcohol concentration?   

 Due to the fact that most tissues in the human body are largely comprised of water, as a personôs weight 

goes up, so does the volume of water.  The larger the volume of distribution, the less concentrated the dose of 

alcohol becomes. As seen in the illustration below, this results in a decrease in the expected BAC as the sub-

jectôs weight increases.   

Will two people who drink the same amount always have the same BAC if they are the same weight?   

 If it becomes necessary to estimate an individualôs alcohol level based on their consumption of alcohol,  

tools such as the Widmark formula or drink charts are frequently employed. Drink charts are designed to give an 

estimate of a personôs BAC based on their weight and the number of drinks consumed.  While useful tools when 

properly interpreted, it must be understood that drink charts do not account for unabsorbed alcohol or alcohol 

that has already been eliminated from the body.  In addition, the relationship between dose, weight and BAC can 

be significantly affected by the body fat percentage of the subject.  This is due to the fact that fat contains no 

water into which alcohol can distribute.  Thus as body fat percentage rises, the volume of distribution goes 

down, and subsequently the concentration of alcohol remaining in the blood is higher.   This means that 

two people of the same weight who consume the same amount of alcohol may not reach the exact same BAC if 

their body fat percentage, and ultimately the volume of water into which they distribute that alcohol (or volume 

of distribution), differs.  

How does gender affect alcohol concentration?   

 It is apparent that certain physiological characteristics can vary not only from person to person, but also 

between genders.  This is true of body fat percentages.  The average body fat percentage for males has been esti-

mated to be about 14-18%, while the average body fat percentage for females is closer to 23-29%.   Thus, as dis-

cussed above, we would typically expect women to exhibit lower volumes of distribution (Vd) than men of the 

same weight.  Because women typically have lower volumes of distribution, as seen below, they will exhibit 

higher alcohol concentrations than men of the same weight if given the same amount of alcohol under the same 

conditions. 

Avg male = 17% body fat 

(Vd = 0.7L/kg) 

Avg female  = 29% body fat 

(Vd = 0.6 L/kg) 

*This chart does not ac-

count for alcohol elimina-

tion or unabsorbed alcohol. 

** Drink is defined as 0.6 

floz of alcohol equivalent. 

Note: A complete drink chart can be found on p. 59 of this manual. 
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Elimination 

 Almost immediately after the consumption of alcohol, the process of removing alcohol from the body, 

known as alcohol elimination, begins.  This is  accomplished through both an enzymatic conversion process 

called metabolism and excretion of alcohol into fluids or gases leaving the body. Metabolism is the process by 

which some compounds in the body are chemically changed so that they are less toxic to the body, more useful 

to the body, or more easily eliminated. The majority of the alcohol consumed by an individual is eliminated in 

the liver through metabolism by the enzyme alcohol dehydrogenase (ADH). The ADH enzyme converts ethanol 

to acetaldehyde, which is ultimately further converted by a series of other enzymes to carbon dioxide and water.  

During each pass through the liver, more alcohol is metabolized until there is no alcohol remaining in the blood-

stream.  Metabolism in the liver typically accounts for the elimination of 90% to 95%  of the alcohol consumed.  

The remaining alcohol is primarily eliminated through excretion into bodily fluids and gases such as urine (2-

5%),  breath (2-5%), and sweat (<1%).  It has been established that a small amount of alcohol metabolism 

takes place in the stomach before it is absorbed into the bloodstream. Though the exact magnitude of this gastric 

metabolism is still debated, even the maximum estimates would only amount to the elimination of about one 

third of a standard alcoholic beverage from the stomach over a one hour period of time.  

 How fast do people eliminate alcohol?   

 The rate of elimination tends to be fairly constant for an individual at a given time, but will vary within a 

narrow range for a population of subjects. Approximately 95% of the normal population  have a rate of elimina-

tion that falls within the range of 0.010 to 0.025 grams per 100 ml (or dL) of blood per hour. Where a given indi-

vidual falls within this range is primarily a function of genetics and drinking experience.  The average rate of  

elimination for the population of social drinkers is conservatively about 0.015 grams per dL per hour.  Chronic 

heavy drinkers or alcohol abusers may exhibit elimination rates as high a two to three times that of the average 

social drinker due to the development of pharmacokinetic or metabolic tolerance.  Due to the fact that frequent, 

heavy drinkers are more likely to engage in driving after consuming significant amounts of alcohol than typical 

social drinkers, it is not unusual to find elimination rates in DUI suspects that exceed 0.015 g/dL/hr.  Unfortu-

nately, chronic alcohol abuse over long periods of time typically results in liver damage and the development of 

cirrhosis of the liver. Once this occurs, it will adversely affect normal liver function and ultimately slow alcohol 

metabolism. 

Can we use elimination rates to estimate someoneôs BAC at the time of driving?   

 Sometimes the average rate of elimination is used to estimate an alcohol level at some time interval prior 

to a test. This practice is known as retrograde extrapolation.  While it is true that alcohol levels typically de-

cline at a steady rate, proper application of retrograde extrapolation requires several assumptions to be made that 

may not be able to be proven.  While it is safe to assume that alcohol levels go down over time if absorption is 

complete , typically an operator should not consider any alcohol concentration other than the test result for mak-

ing a DUI accusation.  In reality,  simple differences in elimination rate within the normal population can cause 

significant differences in BAC in both the absorptive and elimination phases, even when all other factors are the 

same. (See following graph) In addition, the elimination rate becomes non-linear at alcohol concentrations less 

than 0.02, making any estimations involving low alcohol concentrations significantly more difficult to perform.  

Elimination Rate 

Range 

Where Seen Frequency Average  Rate Other Notes 

< 0.01 g/dl/hr People with abnor-

mal liver function 

Very Uncommon NA NA 

0.01 ï 0.025 g/dL/

hr 

Occasional to  Social 

Drinkers 

Approx. 95% of 

the population 

0.015 -0.018 g/dL/

hr 

Avg. Rate is fre-

quency dependent 

> 0.025 g/dL/hr Heavy/ Chronic Al-

cohol Abusers 

Less than 5% of 

the population 

0.023 ï 0.030 g/

dL/hr 

Reported rates as 

high as 0.05 g/dL/

hr 
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Can we calculate a personôs alcohol level if we know how much alcohol  they consumed alcohol?   

Estimates of alcohol level in an individual based on alcohol consumption, time of administration, weight, volume of 

distribution, and elimination rate can be made using an equation known as the Widmark formula.  While this formu-

la can provide accurate estimates when utilized by properly trained individuals, the results are only as accurate as the 

assumptions underlying the calculation.  As seen in the table below,  there are many factors related to administration, 

absorption, distribution, and elimination of alcohol that can impact the BAC.  Therefore, the best measure of a per-

sonôs alcohol level is a chemical test on a sample collected as close to the time in question as possible.  

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

B

A

C

Time - min

Hypothetical Model: 175 lb man consuming 6 std drinks over 2 hr. 

Process Factor Relevant Factors  Impact 

Administration Amount  Strength of beverage High 

  Size of beverage High 

 Time of Administration  High 

Absorption Absorption Rate Stomach Condition (empty vs full) High 

  Diet (type/amount of food consumed) Moderate 

  Diseases/ Pathologies Varies 

  Type of beverage consumed Low 

  Speed of consumption Low 

 Time Since Administration  High 

Distribution Body mass (weight)  High 

 Volume of Distribution Body fat percentage Moderate 

Elimination Elimination Rate Genetics and drinking frequency High 

 Time Since Administration  High 

Table of Select Factors Affecting Alcohol Level 
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Respiration is the exchange of gases between an organism and its environment. In humans, respiration primarily involves 

the absorption of oxygen from the environment and the elimination of carbon dioxide from the bloodstream.  During res-

piration air is taken in through the mouth or nose and transported by the trachea or windpipe into the lungs. In the lungs, 

the trachea branches into smaller air tubes called bronchi which continue to branch and eventually terminate in small air 

sacs called alveoli.  These alveoli are surrounded by small blood vessels called capillaries which are largely permeable to 

gases. Thus, it is in these pulmonary alveoli that the body is able to facilitate the exchange of gases between the blood 

and the breath.  If alcohol is present  in the blood, it too will diffuse across the alveolar membrane into the breath in an 

amount proportional to the alveolar blood alcohol concentration and the core body temperature.  

 

 

 

  

 

 

Alcohol is a liquid, so how does it get into the breath?   

  In reality most substances have the potential to exist in three different states: solid, liquid, or gas.  The 

tendency of a substance to change states from a liquid to a gas is known as volatility and is largely dependent upon the 

environment in which the substance exists.  In a relatively closed environment such as the alveoli, the tendency of alco-

hol to form a vapor and diffuse into the breath is most accurately described by a principle known as Henryôs Law. It  

basically asserts that in a closed system the partial pressure or concentration of a material in the gas state above a liquid 

will be proportional to its concentration in the liquid state. In laymanôs terms it means that in the alveoli the breath al-

cohol concentration (BrAC) will be proportional to the blood alcohol concentration (BAC).   

 

So is a personôs breath alcohol concentration always equal to his or her blood alcohol concentration?   

 To answer this question we must understand that at equilibrium the con-

centration of alcohol in the breath is proportional, not equal, to the concen-

tration  of  alcohol in the blood.  In fact, in human subjects the amount of alco-

hol in blood is significantly larger than the amount of alcohol in the same vol-

ume of breath.   This relationship between the concentration of alcohol in the  

blood and the breath can be described by a term known as the blood:breath eth-

anol partition ratio.  At 34 degrees Celsius, the average temperature of human 

breath, the blood:air ethanol partition ratio has been experimentally determined 

to be approximately 2100:1.  This means that in a closed environment at 34 de-

grees Celsius there is 2100 times more alcohol in a given volume of blood than 

in the same volume of air in contact with that blood.  In laymanôs terms, this 

also means that  there will ultimately be approximately the same amount of 

alcohol in one tenth of a liter of blood, or 100 mL, as there will be in  approximately 210 L of breath.  

THE SCIENCE OF ANALYZING ALCOHOL IN BREATH  

Alcohol in the Lungs 

Alcohol vapor partitions between 
the blood and the breath in the 

pulmonary alveoli. 
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Does this mean that a person with a blood alcohol level of 0.08 g/100mL will always have a breath alcohol 

concentration of 0.08 g/210L?   

 It is true that if we were to directly measure both the blood and air within the alveolar sacs we would find that an 

alveolar BAC of 0.08 g/100mL would produce an alveolar BrAC of approximately 0.08 g/210L at 34C.  This is likely 

the reason that most states, including Georgia, define alcohol concentrations in terms of grams of alcohol per 100 

mL of blood or grams of alcohol per 210L of breath.  (See OCGA 40-1-1).  In reality, despite quickly reaching equi-

librium with the blood in the alveoli,  the interaction of breath with the airway surfaces of the respiratory tract during 

exhalation can affect the alcohol concentration of the air leaving the mouth.  This is partly caused by the fact that the 

upper respiratory tract typically becomes cooled to a temperature less than 34 C during inhalation. Upon exhalation, the 

breath then reacts with the cooler airway surfaces resulting the loss of heat, water, and ultimately alcohol.  Until the air-

way is warmed and reaches equilibrium with the breath leaving the alveoli,  the air leaving the mouth will have a lower 

alcohol level than the alveolar air, and thus a lower numerical alcohol concentration than the alveolar blood.   

How do we prevent alcohol from being lost during delivery of the breath sample?  

 Though it impossible to prevent all alcohol loss during an exhalation, air originating from deep within the lungs 

during a maximum exhalation will show less loss and better equilibrium than air originating from the upper part of the 

respiratory tract. This can be observed in the illustration below.  The measured BrAC initially rises quickly during exha-

lation, but the change in BrAC gradually levels off as relative equilibrium is reached later in the exhalation.  Thus, it is 

important to facilitate a maximum exhalation from a test subject to ensure the best chance of obtaining a breath sample 

that has reached relative equilibrium with the alveolar blood and airway.  Simply put the air at the end of a maximum 

exhalation will give the best reflection of the breath alcohol concentration in the lungs. 

 

 

How do you know if the subject is providing a maximum exhalation?  

 The maximum amount of air that a person can exhale during a forced breath is known as vital capacity.  Be-

cause vital capacity or forced expiratory volume is somewhat dependent upon the health, stature, gender, and age of the 

subject,  it is sometimes difficult to ascertain whether a subject is in fact providing a maximum exhalation.  For this rea-

son, the Intoxilyzer 9000 evaluates the flow, volume, and slope of the breath sample to ensure a reasonable 

amount of equilibrium has been reached before it will be accepted.  Even when a subject delivers a breath sample 

sufficient for testing, the measured BrAC in g/210L will be on average 10-15% lower than their measured BAC in g/dL.   

  

Low Breath  

Volumes: 

¶  Rapidly 

changing 

BrAC.  

¶ Significant 

alcohol loss to 

the airway is 

occurring. 

¶ Poor reflec-

tion of alveo-

lar BrAC 

Higher Breath  

Volumes: 

¶  Leveling of the 

BrAC curve.  

¶ Minimal alcohol 

loss to the air-

way.  

¶ Better reflection 

of alveolar BrAC 

¶ Less variation 

between samples  

 

Males age <40 Males age 40-70 Females age <40 Females age 40-70 

3 to 7 liters 2 to 6 liters 2.5 to 4.5 liters 1.5 to 3 liters 

Typical Vital Capacity of Healthy Subjects 


